Involvement of hypogastric and pelvic nerves for conveying cystitis induced nociception in conscious rats.
We determined the sites of the antinociceptive action of morphine in the experimental model of cyclophosphamide induced cystitis and investigated the afferent nerve fibers involved in nociception transmission originating from the bladder. Cyclophosphamide (200 mg./kg.) given intraperitoneally was used to induce cystitis in male rats and their behavior was observed and scored. The effect of 2 mg./kg. systemic morphine given intravenously on cyclophosphamide induced behavioral modifications was tested when administered alone and after 100 microg. naloxone per rat given intrathecally at the L1 to L2 or L6 to S1 level. The spinal antinociceptive effect of morphine was also tested when administered intrathecally alone at 10, 100 and 200 microg. per rat at L1 to L2, alone at 100 microg. per rat at L1 to L2 or L6 to S1, alone at 100 microg. per rat at L1 to L2 and L6 to S1 simultaneously, alone at 200 microg. per rat at L1 to L2 and after 100 microg. naloxone per rat given intrathecally at L6 to S1 at 100 microg. per rat at L1 to L2. Cyclophosphamide induced marked modifications in the behavior of the rats, including a decreased breathing rate, eye closing and specific postures. Morphine given intravenously reversed these behavioral disorders and this reversal was completely prevented by pretreatment with intrathecal naloxone. A dose of 100 microg. per rat given intrathecally also reversed these behavioral disorders by about 25% at the L1 to L2 and L6 to S1 levels. In addition, a dose of 100 microg. morphine per rat administered intrathecally and simultaneously at L1 to L2 and L6 to S1 produced an effect equal to the sum of those observed when administered separately, that is about 50%, whereas morphine at an intrathecal dose of 200 microg. at L1 to L2 produced the same effect as 100 microg. given intrathecally at the same level or at L6 to S1 (25%). Also, 100 microg. naloxone per rat administered intrathecally at L6 to S1 prevented the effect of 100 microg. morphine at L1 to L2. These results confirm the previously reported antinociceptive effect of systemic morphine in this model of cyclophosphamide cystitis, suggest that this antinociceptive action is completely located at the spinal site and most importantly demonstrate by the pharmacological approach and behavioral analysis that nociceptive sensations originating from the bladder are conveyed by hypogastric and pelvic nerves in this cyclophosphamide cystitis model in the conscious rat.